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Abstract  
The purpose of this study is to investigate the effect of 5E instructional design model on learning and retention in sciences of 
middle school students. In this regard two hypotheses were tested: 1) 5E instructional design model that increases the learning of 
students. 2)  The instructional design model that increases the retention of science lessons. Population was all middle school 
students in the city of Nahavand. Sample was selected by cluster sampling method and it was put into two experimental and 
control groups. Instrument consisted of a researcher made test which was used as pre and post test during a six weeks period. 
Collected data was analyzed by ANCOVA and MANOVA. The result indicated that 5E instructional design model which had 
significantly increased learning and retention of science lessons.  
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Nowadays, instruction is quite different form the past mainly because it has been more specific and professional. 
In the 21st century, political, cultural and economic dimensions have been affected by instruction of citizens either in 
their work, or elsewhere .It means that there is a two way relation between working and  citizenship. 
    To be more specific, we may ask ourselves why we have not benefited from more effective classroom 
instructions. This question was one of the main reasons for the following research study in the department of 
Instructional technology at the school of education in Tarbiat Moallem University in Tehran. 
    In the following study, one of the new instructional design models for science teaching was examined. It was 
necessary to evaluate the effect of 5E model, the new Instructional Design (ID) and find out its relation to basic 
science courses (which are related to real life). Also we wanted to find out the effect of new specific science lessons 
based on the latest researches comparing to the traditional teaching-learning methods. 
     In order to apply  the ID, we need educational planning along with specified teaching methods and evaluating 
systems. Therefore the objective of this study was related to standardized goals (at national and local levels). 
Evaluations or exams needs to be based on what has been instructed. 
    The word design means thinking, inventing, preparing a theoretical concept, preparing a map, or applying 
resources for reaching an objective, and will be ended with a working plan to reach the pre-planned objectives. 
Therefore we may think of instructional design as specified maps for how to reach instructional objectives. 
Therefore, ID is a predictive educational plan to obtain creative innovations and new changes in knowledge 
domains, skills, and spiritual dimensions of students (Leshin,  this year the Instructional Design was translated to 
Farsi or Persian language. 
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   When a cumulative result of educational researchers in systematic order covers all the effective factors of 
various instruction including the prepared frameworks and instructional problems, we can say an instructional 
design model have been used. In another way, whenever we overcome educational challenges based on the results of 
educational researches, we have obtained (the) first design??. These pre-planned activities (models) are essential 
instructional designs to reach the end results. Therefore planning instructional systems is a subdivision of the field of 
instructional technology. However at the end of 1980 and the beginning of the 1990s, application of system theories 
based on constructivism was under question mainly from new constructivist theoreticians, because of the changes in 
the pedagogy of the new evolution. 
    Constructivism has been accepted by those who are involved in instruction and researches, mainly based on the 
following factors: 
x Learning will take place in any place and at any time based on the interest of individual learner. 
x Learner is active (not passive). It means that he is not solely the receiver of information. 
x Instructor works as a guide, he is a facilitator, and acts as a co-worker of the learners. 
      Learning is suggested compared with global facts of instruction. 
 (Stromen,S. & Harris, K.R., Graham S. And Harris K.R., Mercer, C.D, Jordan, I.A. &Millers S.P.(1994), Duffy 
T.M & Cunningham. D. J. (1996), Jones, M.J.(2002), Martin-Stanly, B.L. & Martin-Stanly, C.R.(2007), Baker E. & 
Peterson,(2007). In this 
Research, the 5E model, which is based on constructivism theory, has been selected  
mainly because of its complete and well defined steps in the science lesson, observable results and its 
applicability for both educational level and daily life. 
  The 5E model is divided into 5 sessions including Engagement, Explanation, Exploration, Elaboration and 
Evaluation. Roger By bee, introduced it at the beginning of the 80s. In this process of learning, first students or 
learners are encouraged to be active in the learning process and then they are guided by teacher for group activities. 
  The teacher or instructor tries to expand students' comprehension and help him to apply new concepts in the 
new conditions, and also evaluate their own learning activities. Therefore, the above mentioned factors are the basic 
elements of this model. According to research findings, students try for deep and meaningful concepts which help 
them to increase their level of curiosity for research processes, and give them the opportunity to concentrate on a 
subject-matter area.. The new students may need to follow the research findings of ex-students in specific concepts, 
only to gain the meaningful concepts (Orgill, M.K. & Thomas, and M. 2007).  The role of each student in the 
Engagement level is to make connection between past learning experiences and present learning situations. At the 
Exploration level, learners need to come up with the focal or main experimental concepts and the related processes. 
Therefore, they gain the skill for not only recognizing concepts but how to develop them. In Explanation step, 
learners concentrate on one specific concept and at the same time instructors prepare specific opportunity for them 
to end up with one concept, process or skill .At the Elaboration level, each learner has a chance to expand 
challenges and put into practice the favorite behavior and skills. Finally, at the Evaluation pace, learners are 
examined to evaluate their learning skills based on instructional objectives.  
Who needs to apply 5E model? 
x New subject matter instructors. 
x Teachers who are involved in educational planning. 
x Teachers who have prepared instructional packages. 
When the application of 5E is effective? 
x At the time of presenting new concepts. 
x When a teacher needs to prepare references and give learners time to get involved in a subject matter areas. 
When there is no need to 5E model?
x During the time of learning a skill. 
x When we learn a new concept which is related to another area. 
x When students are excited, in advance??, at a high level. 
x Gaining information & experiences through concentration on biology and geology. 
x Once, describing and predicting new points based on scientific concepts over specific key scientific 
hypothesis. Ζγ΍ ϲϨόϣ ϲΑ ϪϠϤΟ Ϟϛ( ) 
x  During the time of developing skills for research and finding answer to analyzing questions. 
x At the time of preparing critical points for scientific challenges. 
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x  On the occasion of exchanging scientific ideas in live situations. 
    According to research results of the Iranian Ministry of Education, Iranian students' grade levels, in 
mathematics and science, was lower than the mean?? of other students at global level, in 2008. Therefore in this 
study, science lessons were selected. The global results indicated that interested and skilled teachers were able to 
prepare lesson plans, use active teaching methods and cooperate with parents. Apart from that, the availability of 
instructional resources was among the main success factors of educational systems in various countries.  
   The difference between educational developments of traditional educations, compared with application of 5E 
model is quite clear, application of 5E is effective in deep learning. Also students' attitudes toward a subject matter 
are more positive when using 5E model. This model was used for science subject matters like physics, power, and 
mechanic. Results showed that 5E is effective not only in education but in students positive views toward the subject 
matter (Ossevgee, 2007). In teaching chemistry,  results also showed that the attitude of students using 5E model, 
comparing to traditional methods, were more positive and more successful in gaining scientific skills in a research 
based on applying 5E, also students of the fifth grade in elementary schools were more successful in gaining 
scientific skills based on using the 5E instructional system since they were successful compared with the control 
group. (Cardiac, and others, 2008). 
   In this case study, all male students of the 2nd level of Rahnamaee School( 7th grade  students) in Nahavand  
city participated. Students were divided into experimental and control groups. The experiment took place for the 
duration of 6 weeks (including 6 class sessions). 
 
ER T1 x T2 T3 
CR T1 y T2 T3 
The sample study was selected from formal governmental school and two classes were selected one for 
experimental and the other as control group. Research instrument was a research made test with 20 (multiple and 
descriptive) items in science. Data was analyzed using ANCOVA and MANOYA. Research results indicated that: 
x Applying the 5E instructional model had positive effects in learning quantity of science lessons. 
x Application of 5E model increased the level of retention of students. 
x Application of 5E model was effective and increased learning level of students. 
x 5E model was effective in students' influence for developing educational and instructional concepts. Apart 
from that, learning was meaningful and related to the earlier knowledge of students. Also the level of concentration 
on the subject matter was positive. Therefore, learner was active during the teaching process and was ready to accept 
scientific critics; above all, each student was ready to have a deeper meaningful concept over the subject matter. 
Therefore, learning could be extended his(their??) understanding to similar subjects and it may take place at any 
time in any place. According to the statistical results, experimental groups were more creative in response to the 
research questions and were more able to analyze the subject matter, above all, their responses to research questions 
were more applicable and unpredictable. 
 
Result 
   In general, 5E instructional design is effective and ideal for instructors. It also motivates students to increase 
their learning level and expand its domain. As a result, it is more efficient and well-organized, comparing to 
traditional teaching methods. 
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